If R is a ring, the structure of the projective special linear group PSL2(R) is used to investigate the existence of sum of square properties holding in R.
INTRODUCTION
Fermat's classical two-square theorem gives the relationship between those integers n which are sums of two squares and those integers n for which the cyclotomic x 2 equation + ! 0 can be solved modulo n. Specifically -i is a quadratic residue mod n if and only if n is expressible as the sum of two relatively prime squares. In
[i] a proof of this was given which involved the group theoretical structure of the modular group PSL 2(Z). Fermat's theorem is then, in a sense, independent of number theory in that the structure of PSL2(Z) can be deduced by purely analytic (Fuchsian Croup) ,thods. (Lehner [2] ) TT.is dea was used by Fine [%] to show that Fermat's result holds in an infinite class of rings. Such rings were termed sum of squares rins. In this note we first use a technique similar to 3] to investigate the structure of" those integers n for which the cyclotomic equation x2+ x + I 0 has solutions mod n. A square result smmilar 
3.
Recall from 33 that a sum of squares ring is a commutative ring R with an identity (not a field) with -i not a square in R which satisfies the following two [9] , it iz known that the projective special linear group over 12-PSL2 (i2) is an HIIN extension (-ee [9] for terminology) of a base K 2 which is in turn a free product with amalgamation. The structure of this base group can be described as %at led to this example was that PSL2(I2) has several conJugacy classes in trace zero. In 3] it was shown that certain conditions on theconjugacy classes in PSL2(R) for R a ring implied t. at R was a sum of squares ring. Combining these, we ask the following question.
QUESTION: If R is a sum of squares ring, must PSL2(R) have only one conJgacy class in trace zero?
In [3] the following two questions were posed i) If R is both an intecral domain and a sum of squares ring must it be a UFD?
